17beta-Estradiol overcomes human myeloma RPMI8226 cell suppression of growth, ALP activity, and mineralization in rat osteoblasts and improves RANKL/OPG balance in vitro.
Multiple myeloma (MM) is a plasma cell malignancy characterized by a high capacity to induce osteolytic bone lesions. MM patients with osteolytic bone lesions have lower numbers of osteoblasts and decreased bone formation, which plays a critical role in the bone-destructive process. Although the mechanism of estrogen action on bone cells and myeloma cells has been widely investigated, estrogen action on bone cells in MM is unknown. In this study, the effects of the gonadal hormone 17beta-estradiol on cell growth, alkaline phosphatase (ALP) activity, mineralization capacity, and RANKL/OPG ratios in primary rat osteoblasts cultured with MM cell conditioned medium (CM) or co-cultured with RPMI8226 cells were investigated. Treatments of 10(-2) to 10 nM 17beta-estradiol reversed inhibition of proliferation and ALP activity of osteoblasts by myeloma cells in a dose-dependent manner, and 10(-2) to 1 nM 17beta-estradiol reversed inhibition of the mineralization capacity of osteoblasts by myeloma cells. In co-culture experiments with primary rat osteoblasts and myeloma cells, treatments of 10(-2) to 10 nM 17beta-estradiol down-regulated transcription and secretion of RANKL and up-regulated transcription and secretion of OPG in the osteoblasts, reversing the effects of co-cultured myeloma cells. These findings suggest that 17beta-estradiol may temper the inhibitory effects of myeloma cells on osteoblasts and improve RANKL/OPG balance, providing a new agent for treatment of bone disease in myeloma.